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REMARKS 

Applicant thanks the Examiner for the thorough examination given the present 
application. Entry of this response is respectfully requested as it does not present any claim 
amend nc s . does not introduce any new evidence and does not raise any new issues. 

Status of the Claims 

^ ims 38-5" arc pending in the above-identified application. In view of the following 
remarks, Applicant respectfully requests that the Examine t draw 1 rejectio end allow the 
currently pending claims. 

Statement of the Substance of the Interview 

Applicant thanks the Examiner for her time during the ime-\, v.>> . * ^ f 
Applicant appreciates the courtesies extended to Applicant's Representative in this application. 
In compliance with MPEP 713.04, Applicant submits the following remarks. 

'The Interview Summary sufficiently summarizes h scusss is during the interview. 
Applicant believes thai the claims are now in condition for allowance in view of the remarks 
below. Should the Examiner believe that there remains any outstanding issues, Applicant 
respectiu . - a contact Applicant's Representative so as to expedite 

resolution of these outstanding issues, via an Examiner's Amendment or the like. 

issues under 35 U.S.C. g 103(a) 

1) The Examiner has rejected claims 38-41, 44-46, 49-52, and 54-57 under 35 U.S.C. § 
103(a) as being unpatentable over Kunihiro et al. '028 (US 5,834.028) in view of Yui et al. '548 
(BP 1029548). 

2) The Examiner has rejected claims 38-41, 44-47, 49-52, and 54-57 under 35 U.S.C. § 
103(a) as being unpatentable over Kunihiro et al. '028 in view of Yui et al. '548 and further in 
view ofJP '790 (JP 11-171790). 
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3} The Examiner has rejected claims 38-41, 44-46, and 48-57 under 35 U.S.C, § 103(a) as 
being unpatentable over Kunihiro et al. '028 in view of Yui et ai. '548 and further in view of 
Zushi s 00? (US 5,574,007). 

4) The Examiner has rejected claims 38-46, 49-52, and 54-57 under 35 U.S.C. § 103(a) as 
being unpatentable over Kunihiro et al. '028 in view of Yui et ai. '548 and further in view of 
Klokkers-Bethke et al. '769 (US 5,335,769). 

Applicant respectfully traverses. Reconsideration and withdrawal of these rejections are 
respectfully requested based on the following considerations. 

t'c oe Obviousness 

fctPEP 2141 sets forth the guidelines in determining obviousness. 1 ^ t> rnnerhas 
to take into account the factual inquiries set forth in Graham v. John Deere, 383 U.S. 1, 17, 148 
USPQ 459, 467 (1966), which has provided the controlling framework for an obviousness 
analysis. The four Graham factors are: 

(a) determining the scope and content of the prior art; 

(b) ascertaining the differences between the prior art and the claims in issue; 

(c) resolving the level of ordinary ski II in the pertinent art; and 

(d) evaluating any evidence of secondary considerations. 
Graham v. John Deere, 383 U.S. 1, 17, 148 USPQ 459, 467 (1966). 

Second, the Examiner has to provide some rationale for determining obviousness. MPEP 
2143 sets forth some rationales thai were established in die recent decision of KSR International 
Co. v Tele/lex Inc., 82 USPQ2d 1385 (U.S. 2007). 

As the MPE.P directs, all claim limitations must be considered in view of the cited prior 
~n " wse of obviousness. See MPEP 2 1 43 .03 , 

7aa Pres e nt Invention and its A dvantages 

flu present invention prevents the formation o vle\ < * aqueous 

wmbi dulin I'M) s< ution. These mierobubbles form cloudiness in the solution that is 
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maintained for a long period of time and causes a problem of inappropriateness of immediate 
. ..v (page 5 of the present specification). 

The present invention has two aspects: (i) the process of dissolution and Hi} a high 
concentration of TM In t esc tioi he aqueous $ ed to a lyophiiized 

preparation of TM that gives a state of mierobubhle formation. A high concentration of TM 
generates die nncrobubhles. 

ssi-.a iv;;v.oir.:r:s sis ;;jK>v.-invbbk-; ;;y.;-s;;g ■■issi^L-viaf pirn's >s 
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The above process of dissolution (i) includes the step of preparing a solution containing 
soluble TM (the state of (3) in the above scheme) from a lyophiiized soluble TM preparation (the 
state of (I)), and the high concentration of TM (ii) is a concentration of 10 mg/mL or higher, in 
which a resulting solution obtained by the addition of an aqueous medium for dissolution gives 
cloudiness due to microbubbles formed during the dissolving process. The present invention 
successfully overcomes this problem by the addition of a surfactant- When a TM solution is 
prepared in the same manner but has a final concentration of 5 mg/mL, the above intermediate 
state is not observed, and the dissolution of TM in an aqueous medium occurs very rapidly to 
give a e< deu soli ion >f TM without formation of microbubbles aid the resulting 
cloudiness. 

In other words, the formation of the microbubbles during the dissolving process only 
occurs when the concentration of TM is as high as approximately 10 mg/mL at final 
concentration. This problem was not known before the filing of the present invention, and the 
present invention successfully achieved a method to prevent the formation of the microbubbles 
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and the $c>u vv» . . high concentration of TM by using the surfactant as defined in 

the pending claims. 



Kunihiro et al. '028 disclose, for example in Example 12, the step of dissolving 
lyopbl /i\ Y< ^ ^ e . ^ < » (i.e., not hi a form of a pharmaceutical preparation) in 
distilled water for injection together with several pharmaceutical carriers and the step of 
successive lyophilization. However, Kumhiro et al. '028 tail to disclose a process of dissolving a 
iyophiiized pharmaceutical product of a soluble TM in a given volume of distilled water, and 
accordingly, a concentration of TM solution prepared by dissolving a iyophiiized product 
obtained in the lyophilization process is unknown from the disclosure in Kunihiro ei at. '028. 
Thus, Kumhiro et al. '028 fail to disclose any specific p , ^ > a pharmaceutical 
product of Iyophiiized soluble TM in a dissolving medium to obtain an injectable solution of TM 
at a. given concentration. 

Moreover, the purpose of using a surfactant in Kunihiro et al. '028 is to prevent 
absorption of TM to a surface of a container at a very low concentration of TM, i.e., 
ppro> )03 mg titer/mL (col. 5, lines 1-15, Experiments 4-5). Kunihiro et al. '028 fail 

to disclose that a higher concentration of TM is applied, and therefore, one of ordinary skill in 
the art would not have been motivated in view of Kunihiro et al. '028 to choose a much higher 
c sneei talk t 

Yui et al. '548 disclose a solution containing soluble TM. However, Yui et al '548 do 
not disclose a process of iyophihzing the disclosed solution of TM or a process of redissolving 
the resulting freeze-dried TM by addition of an aqueous medium. Furthermore, the Yui et al. 
'548 reference is irrelevant to the present invention because Yui e Yku disclosure of 

v - s on of a soluble TM. Therefore, Yui et al. "548 

lack any disclosure of the intermediate state (2) in the , oa e TM as 

shown in the above scheme as well as any disclosure of the state of Iyophiiized preparation (1). 
As such, Yui et al. '548 fail to disclose dissolving a Iyophiiized soluble tion so is to 

obtain a solution of TM at a high concentration of 10 mg/mL. 
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Furthermore, the Yui ei a!. '548 reference is completely silent about a process of 
Iyophilization or a resulting lyophilized pharmaceutical product. In paragraph [0007], Yui et ai. 
"548 disclose, "Meanwhile, it had been discovered thai, in the process of freeze-drying of a 
s ... -containing aqueous solution, a part of thrombomodulin is converted, though in 

> i v x o \\ iwh 

several molecules of thrombomodulin are held in association.'" This description means that Yui 
... v solution to solve prekcnv ^ s ; s of 

conventional methods and also means that the preparation of an injectable solution without using 
a lyophilizaiion process is a feature of Yui et ai. '548. in other words, the Yui et at '548 
reference is silent about a lyophilizing process and also implicitly discloses that iyophilization 
should be avoided or prohibited. Therefore, the Yui et al. '548 reference is tola h irrelevant to a 

dissolving a lyophilized product (i.e., a problem of the formation of n c e c be solved 

by the present invention). Furthermore, one of ordinary skill in the art would have no reason or 
rationale to combine Kunihiro et ai. '028, which disclose a lyophilized pharmaceutical product of 
TM, with Yui et al. '548, which disclose that a iyophilization process of TM should be avoided 
or prohibited. 

To establish a prima facie ease of obviousness of a claimed invention, all of the claim 
limitations must be disclosed by the cited references. As discussed above. Kunihiro et ai. '028 
fail to disclose ail of the claim limitations of independent claims 38 and 56-57, and those claims 
dependent thereon. Applicant respectfully submits that the other cited references fail to 
overcome these deficiencies. Accordingly, the combination of references does not render the 
present invention obvious. 

Applicant respectfully submits that the Examiner has failed to make a prima facie case of 
obviousness for these further reasons. First, the invention must be considered as a whole. 
V' st> ~k for the Examiner to take parts from several pieces of prior art. 

and combine them in a piecewise mam er tor the purposes - g < s 

the present invention. As recited in MPEP 2141.02, the claimed invention as a whole must be 
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considered rather than selecting specific elements iron- a multitude of prior art in order io come 
to Applicant's claimed invention. 

Second, Applicant contends that the Examiner - r , * J vg.u n . 

making the obviousness rejection. Thai is, the outstanding Office Action merely reflects the 
piecewise combination of various elements or s p dire s «. 

rationale of MPEP 2143.01 thai the "fact that the claimed invention is within the capabilities of 
one of ordinary -k:il t.oe art is not sufficient by itsell o >. < . ^ , iv.usncss." 

Both Kunihiro et ah '028 and Yui ei al. '548 disclose a phas 

. viart as well as a pharmaceutical composition containing a surfactant. 
More specifically, Knnihiro et ai. '028 mainly relate to the addition of arginine, which can be 
used regardless of the addition of a surfactant, as recited in claim 1 . Furthermore, Yui et ai. '548 
,v ' - v vo -><n ^ ^ ~ i - v -■ io a 

container. Accordingly, the Examiner's rejections are made by the combination of arbitrary 
embodiments chosen from Knnihiro et al. ! 028 and Yui et ai. '548 after recognition of the 
present invention. 

Furthermore, as the Examiner admits, Knnihiro et al. '028 fail to disclose the limitation 
"a solution containing soluble thrombomodulin. . .at a concentration of 10 mg/mL or higher" as 
recited in independent claims 38 and 56-57. The Examiner relies on Yui et ai. '548 to overcome 
his detk 

Yui et al, '548 disclose, "While the upper limit of the thrombomodulin content is not 
specifically restricted, a concentration of thrombomodulin of, for example, not more than 15 mg, 
preferably not more than 10 mg, especially preferably not more than 0 mg, per 1 ml may be 
exemplified" (page 9, lines 31-33). Although Yui et ai. '548 state that the upper limit of the 
thrombomodulin content is not specifically restricted, the reference does provide preferred upper 
- es ncv or provide a content above 6 mg/mL. 

In the previous Response, Applicant provided statements regarding the problem of the 
formation of cloudiness as a result of micro-bubble foaming, which was caused by 
thrombomodulin content being 10 mg/mL or higher. The Examiner was not persuaded by this 
argument. Applicant provides additional remarks and case law herein to show that one of 



GMM/CMR:kr»l 



ordinary skill in the art would not have arrived at the claimed method in view of the cited 
references. 

The discovery of the problem is relevant: to patentability. Applicant respectfully submits 
that the discovery of the source of the problem would have been unobvious to one of ordinary 
skill in the art. When making an assertion of obviousness, it is insufficient to argue that "the 
source of the problem would have been discovered." In re Peeks, 612 F.2d 1287, 204 USPQ 835, 
83? (CCPA 1980). If a "problem" is not recognized, a solution to the unrecognized problem 
could not have been prima facie obvious, hi re Sponnoble, 405 F.2d 578, 160 USPQ 237 (CCPA 
1969) and Ex parte Campbell 211 USPQ 575 (Bd. App. 1981). According to MPEP 
2141.02(10), a patentable invention may lie in the discovery of the source of a problem even 
though the remedy may be obvious once the source of the problem is identified. This is part of 
the "subject matter as a whole" which should always be considered in determining the 
obviousness of an invention under 35 U.S.C. § 103. 

As previously mentioned, Kunihiro et al. '028 fail to disclose a process of dissolving a 
lyophilized pharmaceutical product of a soluble TM in a given volume of distilled water. 
However, even if the Examiner might possibly interpret that Kunihiro et al. '028 implicitly 
suggest a solution of TM at a concentration of 5 mg/mL, Kunihiro et al. '028 do not disclose a 
concentration above 5 mg/mL. Further, Yui et al. '548 do not provide any examples with a 
concentration above 6 mg/mL. Therefore, these references individually and collectively suggest 
Iovn c<vsK\na\ut-ns of thrombomodulin, i.e. concentrations at or below 5-6 mg/mL. In view of 
these teachings, the references "teach away" from the claimed invention, and therefore, no prima 
facie case of ob vio usness is established. 

In Ex parte Whaien, 89 USPQ2d 1078, 1082 (Bd. Pat. App. & Int. 2008), which was 
decided by an expanded panel of the Board after KSR, the Board of Appeals noted, "The 
Examiner finds that '[ajithough Evans does not specifically recite the instantly claimed viscosity 
of 150 cSt at 40°C..., Examiner takes the position that compositions disclosed by Evans 
inherently possess the same viscosity... as the instantly claimed invention, because Evans' 
compositions comprise similar component]: s] used in overlapping ranges of concentrations.'" 
The Board of Appeals held: 
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The Examiner lias not made oat a prima facie case that the claimed compositions 
would have been obvious based on the teachings of Evans, Greff '?(>?, or Taki 
While "the discovery of an optimum value of a variable in a known process is 
normally obvious; 5 In re Antonie, 559 F.2d 618, 620 [195 USPQ 6] (CCPA 
1977), this is not always the case. One exception to the rule is where the 
v\ >. ootmm co v . , ed m the pno~ s > ! <. Jo at feet 

the results. Id. 

Id. at 1083. The Board of Appeals specifically highlighted that "the references all suggest that 
low viscosity was a desired property in embolic compositions." Id. at 1084. 

Similarly, in the outstanding Office Action, the Examiner argues that the limitations 
regarding the prevention and/or inhibition of microbubbles caused by thrombomodulin content 
being 10 mg/mL or higher would be inherent to the cited references. However, both Kunihiro et 
al. '028 and Yui et al. '548 suggest low concentrations of thrombomodulin, i.e. concentrations at 
or below 5-6 mg/mL. Furthermore, Kunihiro et al. '028 and Yui et al. '548 do not even 
recognize the problem of the formation of cloudiness as a result of micro-bubble foaming, which 
was caused by thrombomodulin content being 10 mg/mL or higher. As such, it would not be 
obvious to select a thrombomodulin content of 10 mg/mL or higher. 

In this regard, the examples and comparative examples of the present specification show 
that Kunihiro el al. '028 and Yui et al. '548 do not prevent or inhibit microbubbles caused by 
thrombomodulin content being 10 mg/mL or higher. Table 5 on pages 143-147 of the present 
specification provides the conditions and results of the relevant examples. The table below 



summarizes these relevant examples. The present specifica ion ro\ eles further details. 





Composition 


Addition 
amount 
(mg) 


Dissolving 
aqueous 
solution 


Silicone 
coanng 


Pressure 
reduction 
degree 


Transmitted 
(%) 


Example 
2-2 1 


\ / 7 31 1 
Polysorbate 80 


10 
0.01 


distilled 
water 


uncoated 
vial 




99.5 


Comparative 
Example 2- 1 


TMD123H 


10 


distilled 
water 


uncoated 
vial 




90.5 


Example 


TMD123H 

>atc 80 


30 
0.1 


distilled 
water 


uncoated 
vial 




99.5 


Comparative 
Example 
2-34 


V M23H 


30 


distilled 
water 


uncoated 
vial 




79.7 
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The Examiner is respectfully requested io review the above table as it provides strong 
- itentability of the present invention. Specifically, when comparing inventive 
Example 2-2-1 and Comparative Example 2-1 wherein the thrombomodulin content is 10 
mg/mL, the only difference in the conditions is the inclusion of Poiysorbate 80 in the inventive 
example. Similarly, when comparing inventive Example 2-1-1 and Comparative Example 2-3-1 
wherein the odulin content is 30 mg/mL, the only difference in the conditions is the 

inclusion of Poiysorbate 80 in the inventive example. However, the present invention is 
unexpectedly superior when comparing txansmittance in both eases. In other words, the higher 
transmittanee means less microbubbles and less cloudiness. When comparing 10 mg/mL of 
thrombomodulin versus 30 mg/mL of thromobomodulin, the present invention maintains the 
same high transmittance, but the comparative examples produce an even lower transmittance. 
Thus, these examples strongly evidence that the cited references do not produce the results of the 
present invention. 

Relevant to this § 103(a) rejection, Graham v. John Deere, 383 U.S. 1, 17, 148 USPQ 
459, 467 (1966) has provided the controlling framework for an obviousness analysis, wherein a 
proper analysis under § 103(a) requires consideration of the four Graham factors. One such 
factor includes the evaluation of any evidence of secondary considerations (e.g., commercial 
success; unexpected results). 383 U.S. at 17, 148 USPQ at 467. In this regard, Applicant, 
respectfully submits that the present invention has achieved unexpected results, whereby such 
results rebut any asserted prima facie case of obviousness. See In re CorkiU, 711 F.2d 1496, 226 
USPQ 1005 (Fed. Cir. 1985). See MPEP 716.02(h) and 716.02(e). 

According to MPEP 2145, rebuttal evidence and arguments can be presented in the 
specification, In re Soni, 54 F.3d 746, 750, 34 USPQ2d 1684, 1687 (Fed. Cir. 1995). Office 
personnel should consider all rebuttal arguments and evidence presented by Applicant. See, e.g., 
Soni, 54 F.3d at 750, 34 USPQ2d at 1687 (error not to consider evidence presented in the 
specification}. Rebuttal evidence may also include evidence that the claimed invention yields 
unexpectedly improved properties or properties not present in the prior art. Rebuttal evidence 
may consist of a showing that the claimed compound possesses unexpected properties. In re 
Dillon, 919 F.2d 688, 692-93, 16 USPQ2d 1897, 1901 (Fed. Cir. 1990). 
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As stated m KSR International Co, v Telefax Inc., 82 USPQ2d 1385, 1396 (2007), 
"rejections on obviousness cannot be sustained by mere conelusory statements; instead, there 
must, be some articulated reasoning with some rational underpinning to support the legal 
conclusion of obviousness." Furthermore, the mere fact that references can be combined or 
modified does not render the resultant combination obvious unless the results would have been 
predictable to one of ordinary skill in the art. Id. As described above, Applicant has shown that 
the present invention achieves unexpected and unpredictable ^ v>v s 

withdrawal of this rejection are respectfully requested for this reason. 

Moreover, according to MPBP 2143.01, the combination of references cannot change the 
principle of operation of the primary reference or render the reference inoperable for its intended 
purpose. As discussed above, Yui et al. 4 548 disclose that Iyophiiization should be avoided or 
prohibited. Thus, Yui et al. '548 cannot be properly combined with Kunihiro et al. '028, which 
disclose the step of dissolving lyophilized soluble TM as a raw material in distilled water for 
injection together with several pharmaceutical carriers and the step of successive Iyophiiization. 
In fact, Yui et al. '548 actually teach away from the Iyophiiization recited in Kunihiro et al. '028. 
Therefore, a prima facie case of obviousness has not been established, and withdrawal of the 
oubu 5 ; i <ie, ions is respectfully requested. 

As discussed above, Kunihiro et ai. '028 and Yui et al. '548 do not disclose each and every 
aspect of claims 38 and 56-57, from which all other pending claims ultimately depend. Applicant 
respectfully submits that the other cited references do not overcome the deficiencies of this 
reference. 

The cited references or the knowledge in the art provide no reason or rationale that would 
allow one of ordinary skill in the art to arrive at the present invention as claimed. Therefore, a 
prima facie case of obviousness has not been established, and withdrawal of the outstanding 
rejections is respectfully requested. Any contentions of the USPTO to the contrary mast be 
reconsidered at present. 
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A Ml and complete response has been made to all issues as cited in the Office Action. 
Afp^K. v v o '.vlcn substantial steps in efforts to advance prosecution of the present application. 
Thus, Applicant respectfully requests that a timely Notice of Allowance issue for the present 
case clearly indicating that each of claims 38-57 are allowed and patentable under the provisions 
of title 35 of the United States Code. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Chad M. Rink, Reg. No. 58,258, at 
the telephone number of the undersigned below, to conduct an interview in an effort to expedite 
prosecution in connection with the present application. 

if necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. §§ 1.16 or 1.17; particularly, extension of time fees. 



Dated: 



NOV 0 6 2009 



Respectfully submit! 
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%€ral(|Si^rphyJlr. J | 
Registration f$o.: -23,977 § I 
BIRO h S I ; o ^ -m&B 1RCE, LLP 



8110 Gatehouse Road 



Suite 100 East 
P.O. Box 747 



Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for App.:c,uv; 
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